Application No.: 10/025,636 



Docket No.: JCLA7952 



REMARKS 

Present Status of the Application 

The drawings are objected under 37 CFR 1.83(a). The Office Action rejected all 
presently-pending claims 1-18. Specifically, the Office Action objected Figs. 4 and 6 because 
they fail to show the required details as described in the specification. Further, the Office Action 
rejected claims 1-18 under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Further, the Office Action required a substitute Specification, too. Applicants have 
amended the drawings, Specification and Claims to overcome the objection and rejections. After 
entry of the foregoing amendments, claims 1-18 remain pending in the present application, and 
reconsideration of those claims is respectfully requested. 

Discussion of objections 

According to the OFFICE ACTION, the drawings were objected under 37 CFR 1.83(a) 
because they fail to show the required details as described in the specification. In response 
thereto, applicant has amended the Figs. 4 and 6, and corresponding descriptions are made in 
paragraphs [0018] and [0020] of the amended Specification. No new matter is entered in every 
feature in the amended Specification, Drawings and Claims. 
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Discussion of Office Action Rejections 

The Office Action rejected claims 1-18 under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. To overcome the issue, the applicant has amended the claims 
to correct those with grammatical and idiomatic errors. 

More specifically, the phrase "transmitter and receiver to transmit data" is amended as 
"transmitter and receiver to transmit and receive data", such that the meaning is more clearly to 
show that the transmitter transmits data and the receiver receives the data. 

The phrase "the sampling phase that is located in the front edge of each of the data" is 
amended as "the sampling phase that is a first sampling for each of the data" such that the term 
"leading edge sampling phase" could be clearly defined. 

The phrase "using the leading edge sampling phase of each of the received packages 
having the most frequency in the first synchronous period as an initial leading edge phase" is 
amended as "for each of the received packages, the leading edge sampling phase with most 
occurrence times is used as an initial leading edge phase" and something like that. It is clearer 
that the occurrence times is the rule for finding the initial leading edge phase. 

Claims and Specifications are amended accordingly. The applicant wishes that the 
amendment would be helpful for clarifying the present application. Would the Examiner find out 
other errors, please inform the applicant for further amendment. 

Further, the cited references raised by the Office Action are considered and they are 
believed not to be relevant to present application. 
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For at least the foregoing reasons, Applicant respectfully submits that claims 1-18 
patently define over the prior art references, and should be allowed. 



CONCLUSION 

For at least the foregoing reasons, it is believed that the pending claims 1-18 are in proper 
condition for allowance. If the Examiner believes that a telephone conference would expedite 
the examination of the above-identified patent application, the Examiner is invited to call the 
undersigned. 



Respectfully submitted, 
J.C. PATENTS 



Date: Jz/^/^*>T f^X— U ^ 

Jiawei Huang ^/ 
4 Venture, Suite 250 Registration No. 43,330 

Irvine, CA 92618 
Tel.: (949) 660-0761 
Fax: (949)-660-0809 
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AN OPERATING METHOD FOR DETECTING AND SOLVING UNDERFLOW 
AND OVERFLOW BY USING OVERSAMPLING 



BACKGROUND OF THE INVENTION 

Field of Invention 

[0001] The present invention generally relates to an operating method for detecting and 
solving underflow and overflow. And more particularly, to an operating method for 
detecting and solving underflow and overflow by using oversampling. 
Description of Related Art 

[0002] When a transmitter and a receiver are using the same clock frequency to 
transmit and receive data, the bit number of the data received by the receiver is the same 
as the physical data. Thus, there is no underflow and overflow. However, when the 
transmitter and the receiver are using different clock frequencies to transmit and receive 
data, this leads to the generation of underflow and overflow. When the clock frequency 
of the receiver is higher than the clock frequency of the transmitter, the bit number of 
the data received is more than the bit number of the data transmitted by the transmitter. 
This phenomenon is known as underflow. When the clock frequency of the receiver is 
lower than the clock frequency of the transmitter, the bit number of the data received is 
less than the bit number of the data transmitted by the transmitter. This phenomenon is 
known as overflow. When the transmitter and the receiver operate in different clock 
frequencies, there is no adequate method for detecting and solving the underflow and 
the overflow problems in the prior art. 
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SUMMARY OF THE INVENTION 
[0003] In order to solve the problems mentioned above, the present invention provides 
an operating method for detecting and solving underflow and overflow by using 
oversampling. When the clock frequency of the transmitter is different from the 
5 receiver, the present invention is able to detect and solve the underflow and the 
overflow problems that result from the different operation frequencies of the transmitter 
and the receiver. 

[0004] To achieve the objective mentioned above, the present invention provides an 
operating method for detecting and solving underflow and overflow by using 

10 oversampling. The operating method is suitable for the transmitter and the receiver that 
use different clock frequencies to transmit and receive data. Wherein, the receiver 
receives a plurality of received packages, each received package includes a plurality of 
data, each data is sampled by using a plurality of sampling phases, and the sampling 
phase tha t io located in the front edge is a first sampling ef-for each data is referred to as 

15 the leading edge sampling phase. In the present operating method, at first, th e l e ading 
e dg e sampling phase of for each received package , a leading edge sampling phase with 
most occurrence times having th e most fr e qu e ncy in the-a_first synchronous period is 
used as the initial leading edge phase. Afterwards, the underflow circulation center 
point and overflow circulation center point are determined. Then, the underflow 

20 operation and the overflow operation are processed according to the underflow 
circulation center point and overflow circulation center point. The extra bit is thrown 
away when the underflow operation is processing, and the lost bit is inserted when the 
overflow operation is processing. Wherein, when these sampling phases have n (n is a 
positive odd number) sampling phases, the phase shift of the leading edge sampling 
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phase that is located in between the (n+l)/2th sampling phase and the ([(n+l)/2]+lth 
sampling phase is used as the underflow circulation center point and overflow 
circulation center point. When these sampling phases have m (m is a positive even 
number) sampling phases, the leading edge sampling phase that is located in the 
5 [(m/2)+l]th sampling phase is used as the underflow circulation center point and 
overflow circulation center point. 

[0005] The present invention further provides an operating method for detecting and 
solving the underflow problem by using oversampling. The operating method is 
suitable for a transmitter and a receiver that are using different clock frequencies to 

10 transmit and receive data. Wherein, the receiver receives a plurality of received 
packages, each received package includes a plurality of data, each data is sampled by 
using a plurality of sampling phases, and the sampling phase that is a first sampling 
fo ris located in the front e dge of each data is referred to as the leading edge sampling 
phase. In the operating method, at first, the leading e dge sampling phase of for each 

1 5 received package , a leading edge sampling phase with most occurrence times having th e 
most fr e quency in the-a^first synchronous period is used as the initial leading edge 
phase. Afterwards, the underflow circulation center point is determined. Then, the 
underflow operation is processed according to the underflow circulation center point. 
When the underflow operation is processing, the extra bit is thrown away. Wherein, 

20 when these sampling phases have n (n is a positive odd number) sampling phases, the 
phase shift of the leading edge sampling phase that is located in between the (n+l)/2th 
sampling phase and the ([(n+l)/2]+lth sampling phase is used as the underflow 
circulation center point. When these sampling phases have m (m is a positive even 
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number) sampling phases, the leading edge sampling phase that is located in the 
[(m/2)+l]th sampling phase is used as the underflow circulation center point. 
[0006] The present invention further provides an operating method for detecting and 
solving the overflow problem by using oversampling. The operating method is suitable 

5 for the transmitter and the receiver that are using different clock frequencies to transmit 
and receive data. Wherein, the receiver receives a plurality of received packages, each 
received package includes a plurality of data, each data is sampled by using a plurality 
of sampling phases, and the sampling phase that is a first sampling fo r located in the 
front edge of each data is referred to as the leading edge sampling phase. In the 

10 operating method, at first, the l e ading e dg e sampling phase of for each received package^ 
a leading edge sampling phase with most occurrence times having th e most fr e qu e ncy in 
the-a_first synchronous period is used as the initial leading edge phase. Afterwards, the 
overflow circulation center point is determined. Then, the overflow operation is 
processed according to the overflow circulation center point. When the overflow 

15 operation is processing, the lost bit is inserted. Wherein, when these sampling phases 
have n (n is a positive odd number) sampling phases, the phase shift of the leading edge 
sampling phase that is located in between the (n+l)/2th sampling phase and the 
([(n+l)/2]+lth sampling phase is used as the overflow circulation center point. When 
these sampling phases have m (m is a positive even number) sampling phases, the 

20 leading edge sampling phase that is located in the [(m/2)+l]th sampling phase is used as 
the overflow circulation center point. 

[0007] As all mentioned above, the present invention is capable of detecting the timing 
of the underflow and the overflow when the clock frequencies of the transmitter and the 
receiver are different. The present invention is also able to compensate properly when 
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the underflow and the overflow happen, to ensure the bit number of the data received by 
the receiver is the same as the physical data. Thus, the underflow and the overflow 
problems are solved. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention, and together with the description, 
serve to explain the principles of the invention. In the drawings, 

10 [0009] FIG. 1 is a phase shift diagram of the leading edge sampling phase of the 
oversampling using n (n is a positive odd number) sampling phases; 
[0010] FIG. 2 is a phase shift diagram of the leading edge sampling phase of the 
oversampling using m (m is a positive even number) sampling phases; 
[0011] FIG. 3 is an underflowed phase shift diagram of the leading edge sampling 

15 phase of an embodiment using the operating method that is capable of detecting and 
solving underflow and overflow by using oversampling according to the present 
invention; 

[0012] FIG. 4 is an underflowed sampling phase diagram of an embodiment using the 
operating method that is capable of detecting and solving underflow and overflow by 
20 using oversampling according to the present invention; 

[0013] FIG. 5 is an overflowed phase shift diagram of the leading edge sampling phase 
of an embodiment using the operating method that is capable of detecting and solving 
underflow and overflow by using oversampling according to the present invention; and 
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[0014] FIG. 6 is an overflowed sampling phase diagram of an embodiment using the 
operating method that is capable of detecting and solving underflow and overflow by 
using oversampling according to the present invention. 

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] Referring to FIG. 1, it schematically shows a phase shift diagram of the leading 
edge sampling phase of the oversampling using n (n is a positive odd number) sampling 
phases. As shown in FIG. 1, when the sampling phases have n (n is a positive odd 
number) sampling phases, the phase shift of the leading edge sampling phase that is 

10 located in between the (n+l)/2th sampling phase and the ([(n+l)/2]+lth sampling phase 
is referred to as the underflow circulation center point and overflow circulation center 
point. FIG. 2 schematically shows a phase shift diagram of the leading edge sampling 
phase of the oversampling using m (m is a positive even number) sampling phases. 
When the sampling phases have m (m is a positive even number) sampling phases, the 

15 leading edge sampling phase that is located in the [(m/2)+l]th sampling phase is 
referred to as the underflow circulation center point and overflow circulation center 
point. Before the embodiment is described, it is worth to note that even oversampling 
of 5 sampling phases is exemplified for easy explanation, to those who are skilled in the 
art, and the oversampling of several sampling phases is also adapted to the present 

20 invention, as long as the oversampling has several sampling phases. 

[0016] In the present embodiment, the transmitter and the receiver are operated in 
different clock frequencies, and each bit of the data received by the receiver is sampled 
by using the oversampling structure of the 5 sampling phases. The receiver receives a 
plurality of received packages when the transmitter sends the data, each received 
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package includes a plurality of data, each data is sampled by using 5 sampling phases, 
and the sampling phase that is locat e d in the front e dg e of a first sampling for each data 
is referred to — as the leading edge sampling phase. Afterwards, th e l e ading e dg e 
sampling phas e of for each received package A a leading edge sampling phase occurs 

5 most frequently having th e most fr e qu e ncy in the-a_first one synchronous period of the 
synchronous periods for each received package is used as the initial leading edge phase. 
Furthermore, when each data is sampled, a sampling phase that is sampled from the 
leading edge sampling phase of each data is sampled. In the present embodiment, when 
each data is sampled, the second sampling phase after the leading edge sampling phase 

10 that is corresponding to each data is sampled. 

[0017] Then, as shown in FIG. 1, when the leading edge sampling phase shifts between 
phase 3 and phase 4, referred to as the circulation center point, that is, when the leading 
edge sampling phase shifts between phase 3 and phase 4, the phase shift between phase 
3 and phase 4 is used as the underflow circulation center point and the overflow 

1 5 circulation center point. 

[0018] Referring to FIG. 3, it schematically shows an underflowed phase shift diagram 
of the leading edge sampling phase of an embodiment using the operating method that 
is capable of detecting and solving the underflow and the overflow by using the 
oversampling according to the present invention. In FIG. 3, each data received by the 

20 receiver is comprised of 5 sampling phases. These 5 sampling phases are phase 1 (30), 
phase 2 (32), phase 3 (34), phase 4 (36) and phase 5 (38). In the present embodiment, it 
is assumed that phase 1 (30) is the package initial phase. That is, phase 1 (30) is also 
the initial leading edge phase. Referring to FIG. 4, it schematically shows an 
underflowed sampling phase diagram of an embodiment using the operating method 
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that is capable of detecting and solving underflow and overflow by using oversampling 
according to the present invention. Data from the transmitter is represented as signal 
DATA T which comprises data bits 101010 in the embodiment. The receiver 
oversamples the signal DATA T by using five clock signals CLK1, CLK2, CLK3, 

5 CLK4 and CLK5. As shown in FIG. 4, rising edges of CLKL CLKZ CLK3, CLK4 and 
CLK5 triggers the sampling phases 1, 2, 3, 4 and 5, respectively. Further, as described 
above, the sampling phase that is a first sampling for each data is referred to as the 
leading edge sampling phase. Accordingly, the leading edge sampling phase of data bit 
1 is phase L the leading edge sampling phase of data bit 2 is phase 2, the leading edge 

10 sampling phase of data bit 3 is phase 3, the leading edge sampling phase of data bit 4 is 
phase 4, and the leading edge sampling phase of data bit 5 is phase 5. As shown in FIG. 
4, since the clock frequency of the receiver is higher than the clock frequency of the 
transmitter, the phase shift of the leading edge phase is shifted according to the 
sequence of phase 1 (30) to phase 2 (32), phase 3 (34), phase 4 (36), phase 5 (38), phase 

15 1 (30). In FIG. 4, when the leading edge phase shifts from phase 3 (34) to phase 4 (36), 
since the bit number of the data received is more than 1 compared to the physical data, 
this leads to the underflow circumstance being generated, therefore a need exists for 
throwing away one extra bit, and this is referred to as the underflow operation. In the 
physical hardware circuit, an underflow signal may be enabled at this time, which 

20 subsequently throws away one extra bit, so that the bit number of the data received by 
the receiver is the same as the physical data. 

[0019] In addition, if the data received by the receiver includes a big noise or the clock 
frequency of the receiver is much higher than the clock frequency of the transmitter, the 
leading edge phase shifts 2 phases one time rather than the original 1 phase shift. 
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Referring the FIG. 3 again, when the leading edge phase shifts from phase 2 (32) to 
phase 4 (36), or shifts from phase 3 (34) to phase 5 (38), it also results in the bit number 
of the received data being more than one bit compared to the physical data, and this 
leads to the underflow circumstance being generated, therefore a need exists for 
5 throwing away one extra bit, and this is referred to as the underflow operation. In the 
physical hardware circuit, an underflow signal may be enabled at this time, which 
subsequently throws away one extra bit, so that the bit number of the data received by 
the receiver is the same as the physical data. As described above, the present invention 
is able to detect the timing of the underflow and solve the underflow problem. 

10 [0020] Referring to FIG. 5, it schematically shows an overflowed phase shift diagram 
of the leading edge sampling phase of an embodiment using the operating method that 
is capable of detecting and solving underflow and overflow by using oversampling 
according to the present invention. -In FIG. 5, the data received by the receiver is 
comprised of 5 sampling phases. These 5 sampling phases are phase 1 (50), phase 2 

15 (52), phase 3 (54), phase 4 (56) and phase 5 (58). In the present embodiment, it is 
assumed that the phase 1 (50) is the package initial phase. That is, phase 1 (50) is also 
the initial leading edge phase. Referring to FIG. 6, it schematically shows an 
overflowed sampling phase diagram of an embodiment using the operating method that 
is capable of detecting and solving the underflow and the overflow by using the 

20 oversampling according to the present invention. Similarly, data from the transmitter is 
represented as signal DATA T which comprises data bits 101010 in the embodiment 
and the receiver oversamples the signal DATA T by using five clock signals CLKK 
CLK2, CLK3. CLK4 and CLK5. Further, rising edges of CLKL CLK2. CLK3. CLK4 
and CLK5 triggers the sampling phases 1. 2, 3, 4 and 5, respectively. As shown in FIG. 
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6, since the clock frequency of the receiver is lower than the clock frequency of the 
transmitter, the phase shift of the leading edge phase is shifted according to the 
sequence of the phase 1 (50), phase 5 (58), phase 4 (56), phase 3 (54), phase 2 (52), 
phase 1 (50). In FIG. 6, when the leading edge phase shifts from phase 4 (56) to phase 
5 3 (54), since the bit number of the data received is less than 1 compared to the physical 
data, this leads to the overflow circumstance being generated, therefore a need exists for 
inserting one extra bit, and this is referred to as the overflow operation. In the physical 
hardware circuit, an overflow signal may be enabled at this time, which subsequently 
inserts one extra bit, so that the bit number of the data received by the receiver is the 

10 same as the physical data. 

[0021] In addition, if the data received by the receiver includes a big noise or the clock 
frequency of the receiver is much lower than the clock frequency of the transmitter, the 
leading edge phase shifts 2 phases one time rather than the original 1 phase shift. 
Referring the FIG. 5 again, when the leading edge phase shifts from phase 4 (56) to 

15 phase 2 (52), or shifts from phase 5 (58) to phase 3 (54), it also results in the bit number 
of the received data being less than one bit compared to the physical data, this leads to 
the overflow circumstance being generated, therefore a need exists for inserting one 
extra bit, and this is referred to as the overflow operation. In the physical hardware 
circuit, an overflow signal may be enabled at this time, which subsequently inserts one 

20 extra bit, so that the bit number of the data received by the receiver is the same as the 
physical data. As described above, the present invention is able to detect the timing of 
the overflow and solve the overflow problem. 

[0022] As described above, the present invention includes the following advantages: 
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1 . When the clock frequency of the transmitter is different from the receiver, the 
present invention is able to detect the timing of the underflow and the overflow. 

2. When the underflow or the overflow happens, the present invention is able to 
compensate properly, so that the bit number of the data received by the receiver is the 
same as the physical data. Thus, the underflow and the overflow problems can be 
solved. 

[0023] Although the invention has been described with reference to a particular 
embodiment thereof, it will be apparent to one of the ordinary skill in the art that 
modifications to the described embodiment may be made without departing from the 
spirit of the invention. Accordingly, the scope of the invention will be defined by the 
attached claims not by the above detailed description. 
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WHAT IS CLAIMED IS: 

1 . An operating method, for detecting and solving underflow and overflow by 
using oversampling, the method is suitable for a transmitter and a receiver to transmit 
and receive data by using different clock frequencies, the receiver receives a plurality of 
received packages, each of the received packages includes a plurality of data, each of 
the data is sampled by a plurality of sampling phases, the sampling phase that is a first 
sampling fo r locat e d in th e front e dg e of each of the data is referred to as a leading edge 
sampling phase, the method comprises the steps of: 

using th e leading edge sampling phase of fer each of the received packages,. 
having th e most frequency the leading edge sampling phase with most occurrence times 
in the-a_first one of at least one synchronous period being used as an initial leading edge 
phase; 

determining an underflow circulation center point and an overflow circulation 
center point; 

processing an underflow operation and an overflow operation according to the 
underflow circulation center point and the overflow circulation center point; 

throwing away an extra bit when processing the underflow operation; and 
inserting a lost bit when processing the overflow operation. 

2. The operating method of claim 1, wherein when each of the data is sampled, 
the data is sampled by using one of the sampling phases after the leading edge sampling 
phase that is corresponding to each of the data. 

3. The operating method of claim 1, wherein when the sampling phases have n 
(n is a positive odd number) sampling phases, the phase shift of the leading edge 
sampling phase that is located in between the (n+l)/2th sampling phase and the 
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([(n+l)/2]+lth sampling phase is used as the underflow circulation center point and the 
overflow circulation center point. 

4. The operating method of claim 1, wherein when the sampling phases have m 
(m is a positive even number) sampling phases, the leading edge sampling phase that is 

5 located in the [(m/2)+l]th sampling phase is used as the underflow circulation center 
point and the overflow circulation center point. 

5. An operating method, for detecting and solving underflow and overflow by 
using oversampling, the method is suitable for a transmitter and a receiver to transmit 
and receive data by using different clock frequencies, the receiver receives a plurality of 

10 received packages, each of the received packages includes a plurality of data, each of 
the data is sampled by a plurality of sampling phases, the sampling phase that is a first 
sampling for locat e d in th e front e dg e of each of the data is referred to as a leading edge 
sampling phase, the method comprises the steps of: 

using th e l e ading edg e sampling phase of fer each of the received packages , the 

15 leading edge sampling phase with most occurrence times having th e most frequ e ncy in 
the-afirst one of at least one synchronous period being used as an initial leading edge 
phase; 

determining an underflow circulation center point and an overflow circulation 
center point; 

20 processing an underflow operation and an overflow operation; 

throwing away an extra bit when processing the underflow operation; and 
inserting a lost bit when processing the overflow operation; 
wherein when the sampling phases have n (n is a positive odd number) sampling 
phases, the phase shift of the leading edge sampling phase that is located in between the 
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(n+l)/2th sampling phase and the ([(n+l)/2]+lth sampling phase is used as the 
underflow circulation center point and the overflow circulation center point, when the 
sampling phases have m (m is a positive even number) sampling phases, the leading 
edge sampling phase that is located in the [(m/2)+l]th sampling phase is used as the 
underflow circulation center point and the overflow circulation center point. 

6. The operating method of claim 5, wherein when each of the data is sampled, 
the data is sampled by using one of the sampling phases after the leading edge sampling 
phase that is corresponding to each of the data. 

7. An operating method, for detecting and solving underflow by using 
oversampling, the method is suitable for a transmitter and a receiver to transmit and 
receive data by using different clock frequencies, the receiver receives a plurality of 
received packages, each of the received packages includes a plurality of data, each of 
the data is sampled by a plurality of sampling phases, the sampling phase that is a first 
sampling for located in the front edge of e ach of the data is referred to as a leading edge 
sampling phase, the method comprises the steps of: 

using the l e ading e dge sampling phas e of for each of the received packages , the 
leading edge sampling phase with most occurrence times is used having th e most 
frequency in th e first synchronous period as an initial leading edge phase; 

determining an underflow circulation center point; 

processing an underflow operation according to the underflow circulation center 
point; and 

throwing away an extra bit when processing the underflow operation. 
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8. The operating method of claim 7, wherein when each of the data is sampled, 
the data is sampled by using one of the sampling phases after the leading edge sampling 
phase that is corresponding to each of the data. 

9. The operating method of claim 7, wherein when the sampling phases have n 
(n is a positive odd number) sampling phases, the phase shift of the leading edge 
sampling phase that is located in between the (n+l)/2th sampling phase and the 
([(n+l)/2]+lth sampling phase is used as the underflow circulation center point. 

10. The operating method of claim 7, wherein when these sampling phases have 
m (m is a positive even number) sampling phases, the leading edge sampling phase that 
is located in the [(m/2)+l]th sampling phase is used as the underflow circulation center 
point. 

11. An operating method, for detecting and solving underflow by using 
oversampling, the method is suitable for a transmitter and a receiver to transmit and 
receive data by using different clock frequencies, the receiver receives a plurality of 
received packages, each of the received packages includes a plurality of data, each of 
the data is sampled by a plurality of sampling phases, the sampling phase that is a first 
sampling fo r locat e d in th e front e dg e of each of the data is referred to as a leading edge 
sampling phase, the method comprises the steps of: 

using th e leading e dg e sampling phas e of fer each of the received packages , the 
leading edge sampling phase with most occurrence times is used having the most 
frequ e ncy in th e first synchronous period as an initial leading edge phase; 

determining an underflow circulation center point; 

processing an underflow operation according to the underflow circulation center 
point; and 
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throwing away an extra bit when processing the underflow operation; 

wherein when the sampling phases have n (n is a positive odd number) sampling 
phases, the phase shift of the leading edge sampling phase that is located in between the 
(n+l)/2th sampling phase and the ([(n+l)/2]+lth sampling phase is used as the 
underflow circulation center point, when the sampling phases have m (m is a positive 
even number) sampling phases, the leading edge sampling phase that is located in the 
[(m/2)+l]th sampling phase is used as the underflow circulation center point. 

12. The operating method of claim 11, wherein when each of the data is 
sampled, the data is sampled by using one of the sampling phases after the leading edge 
sampling phase that is corresponding to each of the data. 

13. An operating method, for detecting and solving overflow by using 
oversampling, the method is suitable for a transmitter and a receiver to transmit and 
receive data by using different clock frequencies, the receiver receives a plurality of 
received packages, each of the received packages includes a plurality of data, each of 
the data is sampled by a plurality of sampling phases, the sampling phase that is a first 
sampling fo r locat e d in the front e dgo of each of the data is referred to as a leading edge 
sampling phase, the method comprises the steps of: 

using the leading edge sampling phase of fer each of the received packages , the 
leading edge sampling phase with most occurrence times is used having th e most 
frequency in the first s ynchronous p e riod as an initial leading edge phase; 

determining an overflow circulation center point; 

processing an overflow operation according to the overflow circulation center 
point; and 

inserting a lost bit when processing the overflow operation. 
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14. The operating method of claim 13, wherein when each of the data is 
sampled, the data is sampled by using one of the sampling phases after the leading edge 
sampling phase that is corresponding to each of the data. 

15. The operating method of claim 13, wherein when the sampling phases have 
n (n is a positive odd number) sampling phases, the phase shift of the leading edge 
sampling phase that is located in between the (n+l)/2th sampling phase and the 
([(n+l)/2]+lth sampling phase is used as the overflow circulation center point. 

16. The operating method of claim 13, wherein when the sampling phases have 
m (m is a positive even number) sampling phases, the leading edge sampling phase that 
is located in the [(m/2)+l]th sampling phase is used as the overflow circulation center 
point. 

17. An operating method, for detecting and solving overflow by using 
oversampling, the method is suitable for a transmitter and a receiver to transmit and 
receive data by using different clock frequencies, the receiver receives a plurality of 
received packages, each of the received packages includes a plurality of data, each of 
the data is sampled by a plurality of sampling phases, the sampling phase that is a first 
sampling fo r locat e d in th e front o dgo of each of the data is referred to as a leading edge 
sampling phase, the method comprises the steps of: 

u s ing th e leading edg e sampling phas e of fer each of the received packages , the 
leading edge sampling phase with most occurrence times is used having the most 
fr e qu e ncy in th e first synchronous period as an initial leading edge phase; 

determining an overflow circulation center point; 

processing an overflow operation according to the overflow circulation center 
point; and 
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inserting a lost bit when processing the overflow operation; 

wherein when the sampling phases have n (n is a positive odd number) sampling 
phases, the phase shift of the leading edge sampling phase that is located in between the 
(n+l)/2th sampling phase and the ([(n+l)/2]+lth sampling phase is used as the overflow 
circulation center point, when these sampling phases have m (m is a positive even 
number) sampling phases, the leading edge sampling phase that is located in the 
[(m/2)+l]th sampling phase is used as the overflow circulation center point. 

18. The operating method of claim 17, wherein when each of the data is 
sampled, the data is sampled by using one of the sampling phases after the leading edge 
sampling phase that is corresponding to each of the data. 
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ABSTRACT OF THE DISCLOSURE 
[0024] The present invention provides an operating method for detecting and solving 
the underflow and the overflow by using the oversampling. The operating method is 
suitable for the transmitter and the receiver that are using different clock frequencies to 

5 transmit data. In the present operating method, when the receiver receives a plurality of 
received packages, the leading edge sampling phase of each received package having 
the most frequency in the first synchronous period is used as the initial leading edge 
sampling phase. Afterwards, the underflow circulation center point and overflow 
circulation center point are determined. Then, the underflow operation and the overflow 

10 operation are processed according to the underflow circulation center point and 
overflow circulation center point. The extra bit is thrown away when the underflow 
operation is processing, and the lost bit is inserted when the overflow operation is 
processing. 
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